Baja California is comprised of two Mexican states (Baja California and Baja California Sur) that are politically divided at the 28th parallel. These states comprise the Baja California peninsula and its adjacent islands located in both the Gulf of California (Sea of Cortés) and the Pacific Ocean. This region supports a wealth of plant species diversity. It was estimated by Wiggins (1980) that 2958 total taxa and 686 endemic species occur in Baja California, but recent plant discoveries and a more complete overview of the literature and herbaria research suggests that the flora probably consists of more than 4500 plant taxa with a rate of endemism closer to 30%. The Cactaceae is a dominant and diverse component in most areas and plant communities of Baja California. According to , the Cactaceae of Baja California are represented by 15 genera, 104 species, and 129 total taxa. Of these, 71 species and 92 taxa are endemic to the region, a 68.3% endemism rate for species, and 71.3% for all cactus taxa. The genus Opuntia Miller sensu lato in Baja California (including Grusonia K. Schum. (Corynopuntia F. M. Knuth to some authors), Cylindropuntia (Engelm.) F. M. Knuth, and Opuntia sensu stricto) was considered to have the highest number of overall taxa (41) in the region before it was split into three genera by Anderson (2001) .
The Baja California peninsula and its adjacent Pacific and Gulf islands are found to contain 21 species (29 taxa) of Cylindropuntia (see Appendix 1), of which 12 (18 taxa) or 57.1% (62.1% of taxa) are endemic. This high variation of chollas makes Baja California the region with the greatest taxonomic diversity of the genus Cylindropuntia and most likely reflects the influence of past geological events, habitat diversity, desert pocketing, and isolation in the region during the Pleistocene, as well as past and present floristic associations. This paper describes six new cholla taxa (Cylindropuntia alcahes (F. A. C. Weber) F. M. Knuth var. gigantensis Rebman, C. alcahes var. mcgillii Rebman, C. cedrosensis Rebman, C. ganderi (C. B. Wolf) Rebman & Pinkava var . catavinensis Rebman, C. libertadensis Rebman, and C. waltoniorum Rebman) and one new species of prickly-pear (Opuntia clarkiorum Rebman). In Baja California, chromosome studies (Rebman 1995) indicate that 67% of cholla taxa MADROÑ O, Vol. 62, No. 1, pp. 46-67, 2015 are diploid, but some occasionally have putative autopolyploid individuals. If these autopolyploid taxa are considered, then up to 52% of the taxa have all or some members with polyploid counts. The range of euploidy varies from 2x to 8x (x 5 11), with the octoploids reported as the highest polyploid level determined for the genus. Chromosome counts for Cylindropuntia waltoniorum and Opuntia clarkiorum are reported here for the first time and new specimens confirming previously published chromosome counts are provided for C. alcahes var. mcgillii and C. ganderi var. catavinensis.
Rebman's 1995 dissertation represents the first comprehensive monograph of the chollas (Cylindropuntia) of Baja California (northwestern Mexican states of Baja California [BC] and Baja California Sur [BCS] ) and adjacent Gulf and Pacific islands classically considered to be part of this region. The methods used in the biosystematic investigation of Cylindropuntia for this taxonomic research include: chromosome studies, pollen stainability, scanning electron microscopy (SEM) of pollen, seed surfaces, and certain vegetative structures, field and herbarium analyses of morphology, cladistics, and biogeographical data mapping. Of the six new Cylindropuntia taxa described in this paper, five were recognized in the author's dissertation (C. waltoniorum was recognized as the hybrid formula ''C. lindsayi 3 C. alcahes''). Other chollas recognized as new taxa in the dissertation (Rebman 1995) and were described previous to this paper include: C. lindsayi (Rebman) Rebman (Rebman 1997) , C. sanfelipensis (Rebman) Rebman (Rebman 1999) , and C. delgadilloana Rebman & Pinkava (Rebman and Pinkava 2001) . Continued floristic research in Baja California has revealed many other plants new to science (Rebman and Chiang 2005; Rebman 2006 ; Leó n de la Luz and Rebman 2010; Guilliams et al. 2011; Simpson and Rebman 2013) including the relatively recent discovery of the rare C. libertadensis being described in this paper that was found in a very remote and botanically underexplored part of the central peninsula. The author started biosystematic study of the genus Opuntia sensu stricto in Baja California in 1998, and O. clarkiorum represents the first new species described as a result of that ongoing taxonomic research. Shrubs, occasionally with a definite trunk, 0.5-2 m tall, with open, divaricate branching. Stem segments cylindrical (6-)7.5-17 3 1.4-2.2 cm; tubercles (13-)15-20 3 3-5 mm, 3-5 mm high. Areoles 3-5 3 2-3 mm. Spines with orangebrown bases and light yellow tips, or yellow throughout, aging gray, 5-9 per areole, mostly equal in length, 7-15 mm, central spines (1) Trees or shrubs, with densely compact terminal branchlets, 0.5-2.5 m. Stem segments short, (2-) 3.5-6(-7) 3 1.5-2(-2.4) cm, heavily spined and almost obscuring tubercles beneath; tubercles 4-8(-11) 3 2-4 mm, 2-4 mm high. Areoles 3-4 3 2-3 mm. Spines with orange-brown bases and yellow tips, or light yellow throughout, aging dark brown to gray, 6-11 per areole, almost equal in length, 9-19 mm, the central spines 2-4, the radial spines 4-7; sheaths tan to goldenyellow. Glochids light yellow to tan, conspicuous, 2-3 mm, forming a crescent over the upper onethird of the areole. Flower: inner tepals redmaroon throughout, or with greenish bases, 14- Etymology. This variety is named in honor of Lyle A. McGill, the botanist, for his contributions to cactus research in Baja California and Arizona. Suggested English common name is McGill's Cholla. Taxonomic relationships. This new variety grows mainly along the Pacific coast from Camalú to El Rosario, and occurs sympatrically with C. prolifera and rarely with C. alcahes var. alcahes. In fact, C. alcahes var. mcgillii resembles C. prolifera except for shorter, finer spination, tubercle dimensions, fertile fruits, and smaller stem segments. However, stronger affinities exist between this variety and the C. alcahes complex, which warrants its current classification. At least one specimen (Pinkava 9069) appears to be intermediate between C. alcahes var. mcgillii and C. alcahes var. alcahes, and is found in the sympatric region of these varieties near El Rosario. This intermediate specimen has a published chromosome count of 2n 5 33 (published as Opuntia prolifera in Pinkava et al. [1992] , changed to Opuntia alcahes var. nov. ''B'' in Pinkava et al. [1998] ), further substantiating this non-typical and putative hybrid individual. Cylindropuntia alcahes var. mcgillii is almost completely restricted to the Coastal Succulent Scrub ecoregion with only a couple of outliers just to the south along the immediate Pacific coast. This new variety grows in the agricultural areas near Colonet and San Quintín and has definitely been impacted by development in that region. Due to its rather restricted distribution and development pressures in this region, C. alcahes var. mcgillii is becoming rarer and should be considered for conservation measures.
TAXONOMIC TREATMENT

DISCUSSION
The name Cylindropuntia alcahes was not listed in Wiggins's (1980) floristic treatment of the Cactaceae for Baja California, but is one of the most common cholla species on the peninsula and is extremely well represented on the islands in the Gulf of California. However, Wiggins did recognize a few minor variants of this widespread species under the named synonyms Opuntia brevispina H. E. Gates and Opuntia echinocarpa Engelm. & J. M. Bigelow var. nuda J. M. Coult. Based upon the taxonomic monograph presented by Rebman (1995) of the chollas in the Baja California region, C. alcahes is the oldest and correct name for this species. This widespread and variable species is now recognized with four varieties (two described here) that share similar flower color variability, fleshy spineless fruits that frequently yellow at maturity, and spheric to almost pearl-like seeds. These varieties exhibit rather different suites of character states allowing them to be differentiated. Due to a high degree of phenotypic plasticity, especially in C. alcahes var. alcahes, and considerable intermediacy in sympatric populations among varieties, these taxa are best treated at the varietal level. This species is mostly endemic to the Baja California region with only C. alcahes var. alcahes extending into Sonora on San Esteban Island. Shrubs, low and sprawling, 0.5-1 m tall and 2-3 m across; terminal branchlets detached easily as propagules, therefore some populations may be clonal. Stem segments cylindrical, green to graygreen, 3.0-7.0 3 2.8-3.7 cm; tubercles salient, broadly oval, 17-25 3 8-10 mm, 5-8 mm high. Areoles cream, aging dark gray, 9-10 3 5-6 mm. Spines at most areoles, orange to light yellow, aging dark gray, 10-12 per areole, 34-44 3 1-1.5 mm, the central spines 3-6, the radial spines 5-7; sheaths with light gray base and yellowishorange tip, baggy. Glochids inconspicuous, cream to dark yellow, in apical tuft, 2-3 mm. Etymology. This species is named for Cedros Island off of the western coast of central Baja California from which the type specimen was obtained. Suggested English common name is Cedros Cholla.
Taxonomic relationships. This is a distinctive new species, but the flowers and chromosome number are not yet known. Although it has a general appearance similar to Cylindropuntia prolifera, the fruits are spiny and strongly depressed, and thus it probably is not too closely related. The combination of the fruit being fleshy and spiny, plus strongly compressed apically makes it different from all other chollas in BC and BCS. The specimen label for Lindsay 547 (SD) from West San Benitos Island states that this species is common on both West and East San Benito islands. Thus, it is suspected that this cholla also occurs on East San Benitos Island, although there are no verifiable herbarium specimens documenting it from that island. This taxon may have also been cited by Britton and Rose (1963) as ''Opuntia sp.'' (listed as Opuntia benedicta nom. nud. in the U.S. Herbarium's online database) from East San Benitos Island based on a cholla specimen collected on 9 March 1911, Rose 16085 (NY, U.S.). However, this specimen is so small and depauperate that I cannot be sure if it is the same species or not.
Further investigation is warranted to obtain more detailed information about C. cedrosensis. It appears that this cholla species relies quite heavily on vegetative propagation to create populations as the stem segments dislodge very easily and larger individuals are typically surrounded by many smaller putative clones that have most likely arisen from fallen stem joints. The spines of the stems are strongly retrorsely barbed and easily attach to passers-by for dispersal. It should be noted that on West San Benitos Island this new species is responsible for killing various pelagic bird species such as Cassin's Auklet and storm-petrels. According to ornithologist Phil Unitt (personal communication, 2014) during fieldwork on this island in 1974, he vividly remembers extracting many bird skeletons from the chollas there in order to make specimen collections and even states that ''this cholla must be a major control on the numbers of burrow-nesting seabirds that use the island. It should be noted that one other cholla species (Cylindropuntia alcahes var. alcahes) is also known to occur on Cedros Island on the east side of the island. This taxon is very widespread in the Baja California region and differs significantly from C. cedrosensis is having fruits that are yellow, spineless, and spheric (not compressed apically) at maturity. Shrubs with multiple erect branches and strict to almost linear ascending growth habit, 0.8-1.7 m; terminal branchlets not easily detached. Stem segments cylindrical, green to gray-green, densely spiny, (8.5-)12-26 3 3-4.2 cm; tubercles obovate to oblong, (13-)15-24 3 3-7 mm, 4-8 mm high. Areoles cream to golden-yellow, aging dark gray, 6-9 3 3-5 mm. Spines at all areoles, cream to pale yellow throughout or having pinkish-orange bases and cream tips, all aging dark gray to almost black, (15-)18-28 per areole, the central spines indistinguishable from radial spines, (11-)15-25(-28) 3 0.7-1.0 mm; sheaths cream-to yellow-tipped. Glochids usually inconspicuous, pale yellow to pinkish-yellow, sometimes aging gray, only found in apical tuft. Flowers: inner tepals yellow, 18-27 3 11-17 mm; the outer tepals with light green midstripes and commonly red tips; filaments green, 8-12 mm, the anthers yellow to orange-yellow, 2.5-3 mm; style cream or pale yellow, 14-23 mm; stigma cream to yellow, the lobes 7-9, 2.5-5 mm; ovary 25-40 3 23-27 mm, the ovules 40-100. Fruits gray-green to tan, dry when mature, densely spined to bur-like, turbinate to barrel-shaped, 19-25 3 17-22 mm; not proliferating; lower tubercles elongate, areoles [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] It should be noted that both varieties of C. ganderi do not readily reproduce asexually because the terminal stem segments are firmly attached to the parent plant. Most young plants seen in the field appear to have germinated from seeds. The almost bur-like fruits of both varieties are usually full of viable-looking seeds. In the Cataviña area, the spiny fruits of C. ganderi var. catavinensis are found in abundance around packrat/woodrat (Neotoma sp.) middens, which are apparently put there as a defense against predators. Large shrubs with open, almost whorled branches, to tree-like with a definite trunk, 1.5-3 m; branch segments easily detached as propagules, sometimes forming sparse clonal populations. Stem segments cylindrical, green to light green, slightly glaucous, (6.5-)11-15 3 2.5-3.6 cm; tubercles salient, narrowly oval, 19-30 3 5-8 mm, 6-9 mm high. Areoles cream, aging gray, 3-5 3 1.5-2 mm. Spines sparse but at most areoles, cream to almost white and light yellow tips, (0)4-6 per areole, (4-)6-13(-16) 3 0.4-0.8 mm, the central spines 1-3, the radial spines usually 3; sheaths cream to light yellow, yellowtipped, slightly baggy. Glochids inconspicuous on stems, light yellow, in apical crescent and tuft, 2-3 mm, plus (0-)2-4 gray bristle-like glochids among spines, 2-4 mm. Flowers: tepals few, spreading to ascending, the inner tepals deep red to magenta, 15-21 3 6-9 mm, sometimes outer tepals with very light brown midstripe; filaments cream, but commonly pink on those closest to the perianth, 6-9 mm, the anthers yellow, 1.1-1.6 mm; style cream at base and pink apically, to 21 mm; stigma cream to white, the lobes 5-7, 2-3 mm; ovary 15-22 3 13-18 mm, the locule 3-5 3 3-4 mm and its ceiling 1-2 mm thick, the ovules 90-140. Fruits green to greenish yellow with a reddish tinge at maturity, fleshy, spineless, obovate to narrowly obovate, rarely proliferating into a chain of two, (19-) Etymology. This new species is being named with respect to its range of distribution, which is presently only in the Sierra La Libertad of the central part of the Baja California peninsula. Suggested English common name is La Libertad Cholla.
Taxonomic relationships. This rare species has a very limited distribution and has only been seen within the confines of El Paraíso Canyon for a distance of approximately 16 kilometers in the Sierra La Libertad. Although lacking a wide distributional range, this species is quite abundant in this area and often dominates some of the vegetation adjacent to the canyon bottom. In general appearance, this new cholla is very similar to Cylindropuntia cholla and even grows in mixed populations with it at times. However, flower color (red vs. pink) along with differences in stem characters (longer stems and shorter tubercles of Cylindropuntia libertadensis) easily separate these two species. It is possible that this new taxon is of hybrid origin. In many morphological aspects it is similar to C. prolifera of northwestern BC which has been proven by Mayer et al. (2000) to be a product of reticulate evolution via hybridization between C. cholla and C. alcahes. If one hypothesizes hybridization for this new species, then it is likely that C. cholla is one of the putative parents due to general morphological similarities. However, the other parent is still a mystery. One might suspect the sympatric C. alcahes var. alcahes (the same parental species involved in deriving C. prolifera), but this new species differs significantly from C. prolifera by its open growth habit, fruits yellowish and barrelshaped at maturity, seeds normally present, and stems drying black internally.
Further investigation is warranted to obtain more detailed information about Cylindropuntia libertadensis. Cytogenetic data would be nice in order to better understand this species' affinities to other chollas. More specimen collections are needed to improve our understanding of this species distribution and range of morphological variation. All of the individuals seen during three days of floristic research in this very remote part of the peninsula were very morphologically consistent and no intermediate individuals between other sympatric cholla species (Cylindropuntia cholla, C. alcahes var. alcahes, and C. lindsayi) were observed. It appears that this cholla species uses some vegetative propagation forming populations as the stem segments dislodge easily and clonal plants were observed growing from both fallen stem joints and from fallen fleshy fruits. However, the seeds within most of the fruits observed in the field appear to be fertile and it is assumed that this species also reproduces by sexual means via seed germination. Rebman, sp. nov. (Figs. 8, 6 map Shrubs, openly branched to monopodial habit, only rarely long-stemmed and tree-like with a definite trunk, 0.7-1.8 m tall, the lateral branches sometimes detached easily. Stem segments cylindrical, light green to gray-green, commonly tinged with purple-brown, especially around the areoles, sometimes glaucous, (3-)5.5-11.5(-14) 3 (0.6-)0.8-1.3(-1.5) cm; tubercles usually low and elongate, (10-)13-19 3 2-4 mm, 1-4 mm high. Areoles cream, aging gray, 2-3 3 2-3 mm. Spines at most areoles, with gray bases and light orange to yellow tips, (0-) 1-3(-6) Taxonomic relationships. This new species is a very common entity in the southern half of the Baja California region and appears to have intermediate morphology between Cylindropuntia alcahes and C. lindsayi. In fact, Rebman (1995) described and referred to as ''C. lindsayi 3 C. alcahes.'' It is true that hybridization is a relatively common occurrence between cholla species that are sympatric in at least part of their distribution and that reticulate evolution has created some of the diversity of chollas in northwestern México, i.e., C. prolifera (Mayer et al. 2000) . In Baja California, naturally occurring putative interspecific hybrids have been documented from parent species including C. alcahes, C. bigelovii (Engelm.) F. M. Knuth, C. californica (Torr. & A. Gray) F. M. Knuth, C. cholla, C. ganderi, C. lindsayi, C. molesta, C. prolifera, C. ramosissima (Engelm.) F. M. Knuth, and C. tesajo (Engelm.) F. M. Knuth. However, most of these suspected hybrids are either rare individuals or small populations with limited distributions.
Cylindropuntia waltoniorum
Although Cylindropuntia waltoniorum might be of hybrid origin, it is so common in many areas of the peninsula that practicality deems it necessary to name and describe. This new species is mostly found within the distributional range of C. lindsayi, but there are significant populations outside of the distribution of C. lindsayi. Most of the individuals of C. waltoniorum are morphologically more similar to C. lindsayi than to C. alcahes and have an irregular monopodial growth habit and spines that are usually thin and wiry to thread-like. However, much variation does exist in this taxon and may be the result of either genetic diversity or, if a nothospecies, possibly different genome combinations and/or ploidy levels. Although commonly collected due to its wide distribution, only a few specimens have been encountered with floral characters. Many collections have been made that are vegetative or with fruits, but more information on the colors and sizes of floral parts is needed. The fruits can be green or red, spineless or rarely with a few scattered spines, and infrequently stems are produced from the areoles on the fruits. Most individuals suggest a strong affinity to C. lindsayi, but C. lindsayi has a smaller stem diameter (4-8 mm), greenish-yellow flowers, and stouter spines (.0.5 mm wide), which allows for easy differentiation of these two chollas.
If one considers the possibility that C. waltoniorum is a hybrid between C. lindsayi and C. alcahes then it is conceivable that at least two varieties of C. alcahes (var. alcahes and var. burrageana) might hybridize with C. lindsayi when sympatric to create the observed intermediacy found in individuals throughout its range. However, this most likely hybrid combination would be with C. alcahes var. alcahes, which is the most common and widespread taxon of C. alcahes in the sympatric region. Like both putative parental species, C. waltoniorum is very successful at asexual reproduction via vegetative propagation of the stems, which allows it to persist and spread. Waltons' Cholla is welladapted for vegetative propagule dispersal because the spines are retrorsely barbed and the terminal stem segments easily detach from the parent plant.
This enigmatic new species occurs commonly within the distributional range of the putative parent C. lindsayi, but it has also been documented on Santa Catalina, Santa Cruz, and Cerralvo islands in the southern Gulf of California where C. lindsayi is not known to occur. Another factor that supports its recognition as a separate and described species is that the chromosome counts recorded thus far confirm that it is a tetraploid, whereas C. lindsayi is a tetraploid and C. alcahes var. alcahes is mostly a diploid (although a couple of rare triploid counts have been made). Therefore, an F1 interspecific hybrid between these two parent species would presumably be a triploid taxon.
Opuntia clarkiorum Rebman, sp. nov. (Figs. 9, 6 map). Taxonomic relationships. This new species is similar in general appearance to Opuntia oricola Philbrick and Opuntia 3 occidentalis Engelm. & J. M. Bigelow that occur in the California Floristic Province of coastal southern California and rarely in extreme northwestern BC, but this new species is unique from all other Opuntia species in the region in having obvious and distinctive color banding along the length of the spines. Although similar in general habit and stem morphology to O. oricola, it differs in having longer spines, spines arranged in the upper and lower parts of the stem areole, spines arranged in a spreading and ascending manner with no curved spines present, and fewer areoles per cladode. It is also somewhat similar to Opuntia 3 occidentalis, but differs in being a much larger plant with shiny round, deep green versus dull gray-green obovate cladodes, and has more spines per areole.
This distinctive new species found primarily in the Sonoran Desert has a limited distribution, but is quite abundant in that area and can easily be seen along the roadside of Hwy. 1 between El Rosario and San Agustín. Perhaps only by coincidence, the distribution of this new Opuntia is almost identical to the range of Agave cerulata subsp. nelsonii, another localized endemic taxon in this area. 
